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(57) Abstract: 

PROBLEM TO BE SOLVED: To emit light with high 
luminance by containing a benzperylene compound 
having a specific structure singly or through a mixture 
thereof in at least one layer of one layer or a 
plurality of layers of organic thin film layers 
containing a light emitting layer between a cathode and 
an anode. 

SOLUTION: A benzperylene compound used is 
expressed by the formula, where each of R 1 to 
R 14 denotes a hydrogen atom, a halogen atom, a 
hydroxyl group, an amino group, a nitro group, a cyano 
group, an alkyl group, an aikenyl group, a cycloalkyl 
group, an alkoxy group, an aromatic hydrocarbon group, 
an aromatic heterocyciic group, an aralkyl group, an 
aryloxy group, an alkoxycarbonyl group or a carboxyl 
group independently, and R 1 to R 14 may form a ring by 
two of them. It has at least a positive hole transfer 
layer as an organic thin film layer, and this layer 
contains the benzperylene compound singly or through a 
mixture thereof preferably. 
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1, 2-y7p^f/uS, 1, 3-^n^^y^B 
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- h pxf/bi, 2--hnxf^5, 2--hn-(y 
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7XX/US, l-t7f;^I, 2-^-^^/U 

£. i-r^hy/us, 2-7v h^L-s, 

y/ug, l-7xt^hy/ui, 2-7xt>Fy/P 
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£, 3-7xtyhD/^ 4-7xty h «J;uS, 9 
-7xty hli^l, 1 -^"7^-txi/US, 2-^-^^ 
ir-/uS % 9 -^^^-ir-/uS, i-t>- /u£, 2 - 
fc° Ux/l/g, 4 - t° l/x;l/I, 2-.t'7xx/^'/Ug, 
3-tf7x^;K^I, 4 - try :r xvu^/u£ v p 

— ^ ^-/U- 4 p —^ — 7 xx;U- 3 -iVU 
£, p — ^ — ^ai— /u— 2 ->f/u£, m-^-7xx ;U 

— 4 --f;l/g, m-^-7xx;l/-3--f;Ug 1 m-^ 

— y ^^/u- 2 W/us, o-^y/us, m-hy/u 

70 i, p— MJ/U£, p- t-^f ^7xx;Ug, p — 

( 2 -7 3i=. /U^n fc'yU) 7X-/1-I, 3-^^/U-2 
-t7f/US, 4-^f^-l-t7^i, 4-^^ 

/u- i -r is v y/us, 4* -yf^t f 7xx;u^/u 

S s 4" - t-^f/i'-p-^^7xx^-4-^/Ul 
[ 0 0 2 9 ] tSX^IfS^fWMi^ji L 

Ti3\ l-t'py/us, 2-t'p y/ui, 3-tfny/u 
£, t'7yx/ui, 2 - fc? y v>xwuS, 3-b' y^xi/u 
£, 4-ify^— /u£, 1-^v-Fy/uS, 
^ y/uS, 3-^>-Ky/uS, 4--Y>K»;yuS> 5-Y 

^h v y/us, e--f v Ky/ux, Ky/t-i, 1 

-^y^vKy/us, 2-/y^vK!);ui, 3-^y 
>f^Ky/uS, 4-^yYvFy/u£, 5-^y^vK 
y/us, 6--Y y k y /us, 7-^ywvKy/u 

I, 2-7U^i, 3-^y/uS, Z-^ls^/yj—tV 
S, 3-^^77^!, 4-^/77-^i, 5 

^77-^1, y^yy77^s, 3-^y^< 
yyVfx^i, 4~^y^>/7 7^^i\ 5->fy 
j*? ^y/77 —/us, 6--fy^y/77-^l, 7--r 
y^y/7 7x/^i, 

[0030] 2-^-yy/us, 3-^-yy/us, 4-* 
yy/u£, s-^-yy/ug, e-*yy/us, 7-*y 
y/u£, 8-=¥yy/us, i-^y^/y/us, 3-w 
y^r/y/us, 4-^y^yy/us, 5-jy*JVsi> 
S, 6--< y*y y/us, 7-^y^;u^i, 8--r 

y^yy/u£> 2-^/^^y-/uS, 5 -*y y 
= /uS, 6-^7^tyx;Ug, l-^;M/y;i/g, 
2 -#/u/<;/ y /u£, 3 -p;i"< % / y /us, 4-#/u/< 
yy/ug, 9 y y /ug, i-7xt^y^ 

/us, 2 - 7xt >7 y v>— /us, 3-7xty^yv? 

= /US, 4 -7 ^-^-y^ y v^xi/US, 6-7it'^!l 
iz-^S, 7-7xty^!/v>-/uS, 8 - y ^ -7~>^ 

y-^l, 9 -^rc-^v^ y 1 0 - y ^ -r 

y y^/vs, 1-7^ y v'x^g, 2-r^ys^ 
/us, 3-7^y^i, 4-r^y^^/us, 9- 
7 9 y v^-zus, 

[0031] i, 7-7xty^pyy-2-'f^g, 
1, 7-7xfy^pyv-3-^^g, 1, 7 - y ^ 
5(7 ty^ni)y-4-^/vl, 1, 7-7ity^n^y 



11 

-5->fA£, 1, 7-7xt^nyy-6-Y^ 
£, 1, 7-7ity^D^-8-'(^I, 1, 7- 
7 a -J- d y ^- 9 --fAS, 1, 7 -7 n 
l/y-1 O-'f^i, 1, 8 -^oi^V^ p \) is- 2 - 
-<A£, 1, 8-7xt^nyy-3-^^i l 1, 
8-7ify^P!Jy"4-^;Ul, 1, 8-y^i~> 

-^a£, l, 8 - y ^i-isx p V is — 7 - -ya£, 

1, 8-7xfy^u l)y-9-YM, 1, 8-7:t 
V-2--<Ag, 1, 9-7zl1-^^v y > - 3 - A 

£, i, 9-7xfy^uyy-4--f^I, i, 9- 
7xty^Dyy-5-^/L'i, l, 
yv-6--fA£, 1, 9-7xty^niJy-7-'t' 

as; i, 9-7xty^D!)y~8-^i^s, i, 9 

-7xty^n|)y-io A£, 
[0 0 3 2 ] 1, 10-7xty^n^y-2-'f^ 
£, 1, 10-7xt^n!)y-3->f^i, 1, 1 

0- 7xfy^oyy-4-^;ul, i, l o-7xt 
y^Byy-s-^^i, 2, 9-7xt>^nyy- 

1- ^A£, 2, 9-7xfy^n 

2, 9-7xty^oyy-4-f^i; 2, 9 - y ^ 

ty^n!Jy-5-'(^|, 2, 9-7^-^>^Pli> 
— 6— >fA£, 2, 9-7xtV7n'jy-7-Y/l' 
£, 2, 9-7xty^niJy-8-'{;bS, 2, 9- 

7xty^Dy>-io-'{/^, 2, %-y^-fyy* 

aV>— l— >f/u£, 2, 8-7xty^D'jy-3- 
YA£. 2, 8-7xty^a!iy-4-^^l, 2, 
8~7xty^nlly-5-^^i 1 '2, 8 - ^ ^ ^ V 

2, 8-7xfy^ayy-7 
-^A£, 2, 8 — 7 ^^^^ n y V- 9 -^Ag, 

2, 8-7xfy^Dyy-io-^^I, 2, 7-7 
it^oliy-i--//^ 2, 7-7xfy^ny 
v-3-^aS, 2, 7-7xfy7Pyy-4— f/u 

£, 2, 7-7xty^n!jy-5-^!/I, 2, 7- 
7xty^DlJy-6-^^|, 2, 7-7 ^ u 

yy-8-^/^ 2, 7-7xfy^nyy-9--f 

Ag, 2, 7-7xt>^D!)y-10-^^I, 
[ 0 0 3 3 ] l-7xt^-^S, 2-7xt^ 

£, i-7x;fr^t 2-7i^f 7^=^- 

£, 3-7xyf7v>-M, 4 -7^ yf7^-^ 

£, l0-7xyf7^;i/i, i-7x/^t^^;i/ 

£* 2-Toi/^rf->>— A£, 3 -7x y ^-^v 1 — A 

£, 4-7xy^rt^-;Ui, 1 0 - 7x/ ^rti>-/U 

£, 4-;*-*i*-y y as, 5-*- 

7/y^I, 3-7^if-A£, 2 Ag, 3- 

^^n-/U£, 2->f;l^t , D-^-l->f^i, 2 — y 
3- /I, t"n — A- 3 — -< Ag, 2 — y ^A tf p — A- 4 — 
-TAg, 2->f/HfD-/l,-5-^/L'S, 3~y^A 
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t'ci— /u- 1 — >f Ag, 3 — y f;H^n-/u- 2 -'f A 
£, 3 -y TvUfP — A- 4 --<A£, 
— A-5->fAg, 2 - t -7f/^n- A- 4 — -Ou 
£,3- ( 2 - 7x- AT'p tfA) fcf p — A — 1 — A 
£, 4-y^A-l- 
^fy Ky^l, 2-y^A-3--0 Ki>A£, 4-y 
f^A — 3 — f > K U Ag, 2-t-yf/H-^yK'J 
AS, 4--t-^f;H->ryKiJ^!, 2-t-^^ 
^3--f y Ky Ag, 4 - t -T^A 3 --t' ^ K ]) Ag 

[0 0 3 4 ]' fi*JKi3«S««<D7 LT 

tt, ^^^Ag, 1 - 7 :n ^/l/xf 2~-7:n^A 
^^Ag, l-7x-;Ky7 p nt'/L'i, 2-7^— A 

-ry7 > n tvug, 7x=/i/-t-^f^i, a-i-y*? 

Ay^Ag, 1 - a --^^A^fvug* 2-a—f-y 
^A^Ag, l-ff-t7f^^y7 P D^l/S, 2- 
a-t7f;L-i'y^D t>S, 0-^7^Ay^Ag, 
1 - 13 -^7^A^Ag, 2 - jg -^^a^a 

£, 1 - i3 -t7f^>r V 7"* t?A£, 2-j3-^"7^ 
^ A-f y^p fAg, 1 - tf p yAy^Ag, 2- (1 — 
eny/U) :n?vu£, p-^fy^y^/Ui, ni-y^ 
A^>-^A£, o -y ^A^^^AS, p~^pp^V 
vvug, m — y p p-O'vvL'S, o-^no^y^ 
g, p cHE-'Ot^Ag* m-:/ P^^^i/Ag, o 
— :/p ^t'O'vvUg, p — 3— F'^^Ag, m — 3 — 
F^Vvvi-S, o — 3 — K^i^Ag, 
[0 0 3 5 ] p - t K n^ry^y^i, m — t Kp* 

v^y^Ag, o - t kp ^y^y^i, p-r^ 
y^yvvug, m-7;y^y^i, o-r^y^o- 
,?0 v>Ag* p— — hP^y^Al, m --hp / <y^ 
g, o— — ho'OS'Ag, p-^/^y^l, m 

-y7y^y^l, o -v-ry ^^Ag, i-tK 

p^rv-- 2 - 7^-A-f t'Ag, 1 - ^ p o— 2 

-7x-yK V7a tf ^'£4f fctlS, 

[0036] «*xtt*«*^r y — A*-*$xgii, - 

2-i-y^/^S> i-7y hy'AS, z-r^v 
y;u£, 9-7yhy^i, i-7xtyhy/i^i, 2 

-7xtyh!)^i, 3-7xtyhy^i, 4-^x 

4(7 tyhy^s, 9-7xtyhy^l, i--^-^^ir- 

A£, 2-i-y^±=^/i-&, 9--^7^ir-A£, 1 - 
"eu = ;U£, 2-t' U^/U£, 2-tf 
7x-/K/t'|, 3 - t';7 ^-/L-f /Ug, 4-t°7x- 
/UY/U£, p-^ — ^m— yu-4— -fA£> — 7 

n^A-3--TA£, p — y ^—As- 2 A£, 
m — ^ — 7x^;b - 4 — -< A£, m — ^ — A — 3 
-■fAS, m-^ — y ^-A- 2 AS, 

[0037] o-hy ra - V V p - h V A 

£, p - t --/f/U7 x^/l-S, p- ( 2 - y ^ ^A^ 
5(9 n eA) 7x-^|, 3-^f/U-2-t7f/US, 4 



(S) 
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-y f- /u- 1 -t7f yug, 4->f/i^-l-7yF!l 
yug, 4' -y ^yuf^^^yu-i'/ug, 4" — t—-/*? 
/U- p -^7i-^-4 --f yug, 2 - p y yUg, 

tr^v^/ug, 2-ey^-yug, 3 

-fy^^i, 

£. 4-^Ky/ug, 

y/ug, 6 --f > k y /ug, 7.-^ y Ky yug, 
y-Y^-Ky/ug. 3-^ y^v k yyug, 4->(y^y 
Ky/vg, 5-fy^yKU^l, 

g, 2-^>y r ^7-/l^S, 3-^vy77-^l, 4 

y r 7 7-/ul, 7-^>/77-M, i--<y^^y r 
•77-yug, 3 — << y ^y>^7 ^ — yug, 4-^y^> 
y^^yug, 5--f y^v/77^^1, 
y/77^/t^i, 7—4 y^y^77^S, 
[oo38] 2-^y y^i, 3-*y y^s, 4-# 
y y^g, 5-*y sJ/ui, 6-^y y^S, 
yyug, 8-^y y^s, i-o^y!)/i^i, 3-^ 
y*yy/i/i, 4-^y^fy y^i, 5-^y^y ^ 
g, 6-^fy^yPM, 7-^y*yyyug, 8->r 
y^y y/L'i, 2 -*y y ^yug, s-^y^i^y 
-yug, 6 -*y y -yug, 1 -T^yu^ y yug, 

2 — #/w< v y /us, 3 -A/M/y /ug, 4 — 
/y/vg, i-7sty^y^-^i, z-y^-r^* 
y^^S, 3-73ity^yv?^i, 4-^^^-^ 
^ y ^-^i, 6-7ity7>jv ; -M, 7-^^-7" 
v*y $✓-/>£, 8 - y v>^^i, 9-7^ 

r^y^-yug, 2 -t? y ^-yug, 3-7^ y^- j<? 
yug, 4 -7 $ y y ^-/ui, * 

[0 0 3 9 ] 1, 7-7*fy^oyy-2-Y^i, 
i, 7-7xt y^P y y-3--f^I, 1, 7 —7 =. 

u y >— 4 --r /ug, 1, ?-7xt>^p'Jy 
-5--Y/ug, l, 7~7xty^o y y-6--(^ 
£. 1, 7-7xty^nyy-8->{^I, 1, 7- 
7xty^ n y 9 — 'f/Ug, 1, 7 -"7 n 

yy-io-^f/u!, i, 8-7xty^Mv-2- 
-<yug, 1, 8-7xfy^ny y-3-f^i, 1, 
8-7xty7>nyy-4-'f^S, 1, 8 - 7xf> 40 
^cyy-g-^f/ui, 1, 8-7xty^py y-6 
-Y/ug, l, 8-7xty7,nyy-7-'{^I, 
1, 8 -7 c y ^— 9 - -f yu£ s 1, 8-7^ 

ty^oyy-io-^M, 1, 9-7it>^ny 
y-2-^/ui, 1, 9-7xty^u y y-3->f^ 
S, 1, 9-7xty^pyy-4-^^l, 1, 9 — 

y^-6-Y^S, 1, 9 -7it n y 7 ->f 

/ug, 1, 9-7xty7>uyy-8-'{^5, 1, 9 

-7xty^nijy-l 0 — 4 yUg, 50 
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[0040] i, 1 o-7xty^o , Jy-2-^/L- 

£. 1, 10-7xt^nyy-3-^L'5 ( 1, 1 
0 - 7at V* C2 y y- 4 -YyUg, 1, I0~7xt 
y7,n!ly-5-Y^S, 2, 9-7it^^c!)y- 
•l->f/Ug, 2, 9-7xty7,Dyy-3--f/^S. 

2, 9-7xt^oyy-4-^^|, 2, 9 - 7 =n 

2, 9-7xty^nyy 

-6--</Ug, 2, 9-7xtV^oyv-7-Y/U 

g, 2, 9-7xfy7>cy y-8-^f^l, 2; 9- 

7 ^-t^v^ n y V- 1 0 — 'OUg. 2, 8-7xt>7; 

pyy-i-'f/^ 2, 8-7xty^n yy-3- 
-f/ug. 2, 8-7xfy^ny y-4-^^I, 2, 
8-7xty7,nyy-5-^yi'i, 2, 8 -7 ^-t^ 
7,pyy-6-'(/L'l, 2, 8 - 7 ^i~>7s u y 7 
-Yyug> 2, 8-7xt^n!)y-9->f^i, 
2, 8-7st^oy^-10-^^i, 2, 7-7 

xtv^nyy-i-'f^l, 2, 7-7xfy7Py 
v-3-^yug, 2, 7-7xt^nyy-4-^^ 

£. 2, 7-7it^nyy-5-^;l'I, 2, 7- 
7ity^pyv-6-^^i, 2, 7-7^^>-^n 

yy-8-Y/ui, 2, 7-7^r>7.c y 

/I/S, 2, 7 -7^^>-^t3 y V- 1 0 -^yUg, 

[ 0 0 4 1 ] 1 -^^v^-yug, 2 -^^-^v^-zu 
g, l-7i/f7^|, 2-7x7f7^ 
£» 3-7=cy ^T^ — ZUg, 4-7s7f7^ 
g, 1-7x7^^^8, 2-7xyWr^ 
g, 3-7*/ ^iJ-v*— />£, 4 -^^y *ifv>— /U 

g. 2-^-^if/y ^s, 4-**v*sv 5-^- 
*if;/yyu£, 2 -3j-3r*^r ✓ y yu£, s-^-^f*^ 
ry'yyug, 3 -7 7-?-*-/ug, 2-^-^-yug, 3- 
^ai-/u£, 2 -y fvu tfc— yu- l -Y yug, 2 -y 
^/Ufn — yu- 3 — *f /ug, 2 - y f/^t' n — yu- 4 - 
>f /ug, * 2 -y ?vu tf n — yu- 5 - <Y yug, 3 -y 
t'D- yU- 1 — -f /US, 3 - y f yUt°n-;U- 2 — *f /U 
g, 3-y ^yutf d— yu-4 -4^&. 3-y^yut°n 
— yu~ 5 — >f /ug, 2 - t -^^yut'n— yu- 4 - -f /u 
g, 3- (2-7x-^^p^) en— yU-l--r/U 

S. 2-^fvu-i-^fyKy^S, 4-y^yu-i- 
>fyKy^i, 2 -y ^/u- 3 > K y yu£, 4-p< 
f/u-3->ryKy^s> 2-t-7f/n-^yKy 

yug, 4-t-^f/H->fyKy^S, 

^3-^yKy^fi, 4 — t — y ^yu 3-^y Fy yug 

[0 0 4 2 ] a*X«ilfi*^T/U3* ^Tjyu?}-C— yug 
(i-COOY^^, Ytf?WiLrtt^f;Ui, 
/US, 7 p a t'/ul, ^y^nt'yug, n -^^yug, s 
-^^•yug, ^y^^yug, t-y^yug, n-^<>^ 

yUg, n-^^-y/L-I, n-^TT^/Ug, n-^^^/U 
g, tFa^^i, i-t Fo*^f^l, 2 
— t FP^y^f^S, 2 — t KP^rv'^ V^f^l, 



(9) 
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1, 2-v?fc KB*>/xf/uS, l, 3-v?t Kn*v^ 

£, 1, 2, 3-h'J t Kc^^yn^l, ^nn^ 
5vUg, l-^pcif^i, 2 — ^ o njc^vu£, 2 

-^DDO^i, 1, 

1, 3 - ta y/p t'/Ug % 2, 3-v>^pp- 
t - yf-yui, 1, 2, y 

1, 2, Z — i>~fn w 

^e-t-^/us, i, 2, s-hyyp^^n^ 

[0 0 4 3 ] 3— K^^vug, 1-3— K^fvUS, 2 
-3— K^5vUg, 2 -3— K>T V^f^i, l, 2- 
v^3 — K^/u£, 1, 3 -v>3— K-Y y^P If /US. 

2, 3-^3-K- t-^f^S, 1, 2, 3 - h y 3 

-h7p^i, r^y^f^i, i-7;yxf^ 
S, 2 -r ^ y ^/ug, 2-7^-f y^^i, 

1, 2 - v>r * y ^/us, 1, 3-i?7?/^yyD 

t°/u£, 2, 3-v ? 7^;-t-yf/l'S, 1, 2, 3 ^ 

^/us, 2-v'7yxf/ug l 2-v-ry^yy^/u 

g, 1, 2-^7yxf^l, 1, Z—i?i/T J 4 y 
^nfcT/u£, 2, 3 - v^v'T y - t -yf/uS, 1, 

2, 3 - h y v-r y ^p bvus. ^hpy^/us, 1- 

- h Dxf;b|, 2-^hDxf/uS, 2-^hP^fy 
yf/Ug, 1, 1, 3 — — h 

p^y^Pt^g, 2, 3-y^hn-t-yf/uS, 
1, 2, 3-h!)xhn^D^S«^f61l5 a 
[0 0 4 4 ] f^Mt^2lI^ltlTli, 30 

rh^y^u^g, ^v^y^u>S, ^^if^^uv 
i, v>7x^^y^y-2, 2' -v^^yug, ^7i- 
/Uai^^-3, 3' -v^/Ug, v^7a— /U^p/^- 
4, 4' -^-f/u5*?d«*tf fenSo 
[0 0 4 5 ] ME®, ©o^tc&tf &^3f$: 

6 — 2 0 <DT y — /UgCD#'J<u LT 13, ;7:n^/Ug, ^7 

/ug, tf w^g^^f hnz><> :tib7i;- 

/ugofijftgoOTi LTii, ^pyyfi^, t Fd^v' 
/US, fiflECDB&XI3*SB&<7)T y g, -hPl, '7 40 

^XI^SIg^OT/u^-^/uS, lTOE£>fijgl3U3&B3l£> 
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[0 0 4 6 ] Ar 1 , A r 2 #g&g£ LtttS 

y /ug<7>#j£ trii IM^^f y /us, 2, 2 
-^7^^/ut*^/uSofdi, ^(^)7x^^iOiM 
tut, ^cyyf^, t kp^v'/us, mu<nm%kX 
iiSfio7;;i, ^hpS, v^7;s, gtjfaog^ 
xtt&«»<z>7vu*/us, tweob*xm:&B*ot/u 
^-/ug, flfiEoB*XI3£lfiSta>v'? p7;^M> 
B5EoB»Xtt*H*or/U34r^S. 11*115 og&xte 
*B*<&***jBMfc**S* mE0>«*Xtt«B**>3? 
#^«*^S, mU<DW:&XtemW:&<DT 7 /u*/ug, 
ffjEoB*X««tt»(7>r y-yuat-^v'S. WEcog^ 

/utf^/us«f^#ff b^Sp 
[0 0 4 7 ] £XT\Z.$:&mzm^Z>'<l<"/'<l) l^W^ 



[ft 3] 




[ft 5] 
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HIS 7] 
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[0 0 4 8] *«M(C«S^T«E L*-=FO§B-T-«jftW, 



(11) WBB^Pl 1-185961 

20 

[0 0 4 9 ] **^«C^^bn5jE?Llft*W»li«^|iS 

7 m ^/U) -1, 1-V'^D^s^r-^^ [0 1] , N, 
N ' — N, N' — fJX (3-^f^7x^ 

ytO -1, 1' — t'7x- yU-4, 4* — v^T ^ V [0 

2] , N, N* —is 7 ^^yb — N — N — b*^ (1-^:7 

- l, i' -t p y^^/u-) -4, 4' - v> r ^ 
/<? [0 3] ^co h y s vffi^ 7,?—s<—7, 

vwa^- ( [04] - [06] ?) s^tifbns. 

[ffcl 2] 




[0 5] 



[0050] *mj\\z.m^hti%m^m\&wmiL¥f\cm 
ira, Kx.fi 2- u-t'^^y/u) -5- (4 

- t -^f ^7i=^) -1, 3, 4-t^rtv ; 7/- 
^ [0 7] , { 2 - (4 - t -yf/U7x-/U) - 



H 3 C 



1, 3, 4-t^t^T/-^} -m-y^^I/V- [0 

([09], [10] » , y ; — frm<D&.Kt8# 
([ii]-[u]« &mf hHh* 

[ft 8] 



CH-5 



'IftDJ 




[0 2] 



Iftio] 



50 




lit 2 0] 



25 



(14) 



&ffi¥-l 1 -1 8 5 9 6 1 
26 



[^2 1] 




[ 0 0 5 1 ] **«JBE L*^<nft«tt, IE?L^IE7L^ 

a ( i to , bs^a (nesa) , ffl, a a, « 

7^;-!)^, 

y^/f)A-i)f^^ 
[ 0 0 5 2 ] **W^*«E L5R^CO*JlCO^J5R*"jSfe« 

£ c **K^*r«E LSf^^ffl^S, <l) 

ft, (MB Eft) *6^tt»ttfc»3&>Lfc 

SJR^x-f s> t'v-^ft, ;* e'v^-r ^ V^ft, 

[0053] *mw<ni$mE Lm*<D&^mm<nmm$ 

[ 0 0 5 4 ] 

[0 0 5 5 ] (^ffll) {b^^5(2) [a] 

y i/y) cd^^c 



[1 3] 



is-/ [a] ^yu^S:, ey v>y^(^iM^r*M 
rfSli, / [a] ^y^tftfc, 

[0 0 5 6] (^J«#j2) ft^*(3) (^-p-h!i;U 

r^y-o-y [a] -<y i^) co^/* 

[a] -<y i^£EgS{fc«*KjS»U ftaiL* 
ft, *»KLfciiot»M!L, ^n^y/ [ a ] ^ y 

^>^W7t 0 - 5 irftt/p^^/ [a] 

JO Lfcft, ^ n a^/UAT-S^fe^rttttl L-fCo ^co#^ft 
[ a] UVSrWfco 

[0 0 5 7] (^i]3) ft-&»(4> (t^ (v>-p- 

y^7 s y ) [a] ^<y u^v) 

[a] -ty U^£E3;»{L«*fc»*U ^iPL/^ 

^ 6 2 a to** tio trs« $ o Aft Lfc*, * 

ftlCb/c^oTfSSSU ^n^y^ [ a ] ^< y U-V 
^Sfco C o Uftt^n^yy [a] ^<y l^V 
M, 2 liOv^- p - h y )V7 % >\ M8£# y £ SH 

T-#JRLfcft, ? d n*/UATKJE*«:»fti Ufce 
t«ft}Ctt^oT^fJL, tf* (v>-p-hy^7; 

y ) -<^y [ a] -<y L/y^t 0 

[0 0 5 8 ] (**ffiJ4) <fc-&»(5) ( (4- (4-y 

[ a ] y u-v) o^^t 
*jis:^J3 tmrnn^mx^u^^^y [ a ] -<y ^>£r 

#7t 0 yn^y/ [a] 1^1:^7^- 
/l~p- H y/ur^V', «K*y ^a, «|J|»*:JDi, 2 
50 0 0gr30^f«^tt o KJKSfS*r*r**?Lfc 
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[a] ^ y u^^rt#/L 0 ^^-/u- P - h y/ur ^ y 
>V [a] i/y$rh/^y|:gffl|$€, cixf:::*-* 

[a] ^<y t-y^l/Co 4»fc*tfcN- p -^/u^/u^i 
n/U-N- h y/ur S J^sV [a] ^ui/yb-^ 

^7 tf — /L0 7x-;u-p-h!j^7;;) 

✓ [a] -<y u>«r»fc. 
[ 0 0 5 9 ] <*/SM5) fb-&»(6) (t^ (4- (4 
— ^ ^ — t' — /U) 7x-/U-p- h y/^7^ 

y) ) s<>y [a] ^y uy) <o&m 

^d^W [ a ] \si/<ofo y C^n^^y/ 

[ a ] ^ y uvsr;iH\ y /u - p - h y /ur 

(4 f;u7x^;l/t^;u) 7 m p - h y frT 

=• y ) ) [a] -ty 

(mmmi 5-17) , tnm&nm&ii 
%m (**wi8-2o) , jetlnhsiii (**«2i- 

22), *"7-1fi&J| (IWJ2 3) tLrfPfcMfc* 
■To 

[0061] 1 ) hjsct 1 ^jh^s^stsd 

£t£ lilciTO^^y^!) y/ia-oT^- hffifct 
#2 0 O/Dfcifc&i 5lci*«U Miilfc. -£co 
_b(c^3ti!4 £ Lt, (2) Sr£E£a8#teicT4 

Onm^J&LfCo 6 t LT^ V * is £ A -gg-g* 

&£K£Mmm\ZX 2 0 0 nm7f0$;LT;t«SE L3f^£r 

3 0c d/m 2 i7>^3fe^»jbix^c 

[0 0 6 2 ] (SlfiOT 2 ) «3teJB 4 t LT-ffc^ ( 3 ) 
£JS^£EJl#i*. StWl £l^«<a»fe&^*«E L 

70cdy m 2 oi*^#tn)to 
[0063] mmm 3 ) ^^/g 4 1 Lrft^^ ( 4 > 
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100cd/m 2 ^7t^btlto 
[0 0 6 4 ] (IgJfiffiJ 4 ) «3tS 4 £ LT*fc-&» ( 5 ) 

15, 120cd/m 2 Oi«^bKfc e 
[0 0 6 5] (*Jfe#J 5 ) 3S:/fe/g 4 £ LTft^ ( 6 ) 

/<? 14 0cd/m 2 ^»fHtit 

[0 0 6 6 ] (^W|6) ^/7^1Sl±lCITO^^ 

^^yy^aory- hffitfta* 2 o g/chc#3 j: 

B8 2i:Lte Z<nJtlz.fc&m (6) 
p DTfr/u^fttfRSr^l^fc;* tf > = — hfel^J; MOnm 

y) 2 0 0 nmMLTSlE 
L*^-SrfEfiiLfc. C W*^iSttttffi& 5 VffliO Lit 
t:5. 70cdym 2 ^)l*^#btlf: e 
[0 0 6 7 ] (»]7) 3HtOT7tCffl^)t*^0»fE 
^ ij|«rB2m. *iFli»*2/jE?L«|[iS6«3/«* 

7*S«i ±tc ito^^^^U y/i:j:ory- h 
ffitt#2 0 Q/Dfc/J^J: 5«c»JRU 2 4: Lfc c 
^ <D±.{Z1E JimmM 3 £ It, N, N ' -v?7*-/u- 
N, N' - tf;* (3-^^71^) - [1, 1' - 
^^yb] -4, 4' -isT^l/ [02] £r^£^>t 

(2) t*a**ttl:r4 0nm»«lfc. 

$&mm5b^X2- (4-\?7*~V /I*) -5- (4- 
t-7'f;i'7x-/i/) -l, 3, 4 isT "S— 
[0 7] Sr>tai!t»»(Ct2 0nm^Lfco ^ 

®6 t irv^y^-i^^ISffiia^r 

irE^SjE^l 0 V^n^JPLfc<t^5, 4 0 0 cd/m 2 
[0 0 6 8] (IIJEW 8 ) 383tJB 4 i LTft^ft ( 3 ) 

1 2 0 0 cd/ra 2 ?)i»l»ibnt o 
40 [0 0 6 9] (mffifflS) ^*I4 £ L,X4t&Vo (4) 

w5, l 8 0 0 cd/m 2 ^«Hixf:, 
[0 0 7 0] 1 0 ) **J1 4 £ LT-ffc^* 

(5) *ffl^^5£jL^tt, nmm7 tmffromft&ft^i? 

lL/i^C5, 2 0 0 0 cd/m 2 ^Wfl^t. 

[0071] (*jsff'j i i ) m%m 4 t Lxit&m 

50 «E LSB^&flsfilLfc. ^(75^^iCLE«mjff^l 0 ven 
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iJDLfci 2 5 0 0 c d/ in 2 hlntZo 

[0 0 7 2 ] 1 2) lEflJJlHSJB 3 * l"CN, 

N' -i>y ^-/U-N-N- fc'* (i-t7f^) - 
1, 1* - fc'y^^/U) -4, 4' -i?TZ> [0 3] 
*, affjiSISHrt^ {2 - (4-t-^f>7 
-l, 3, 4 -^^rf-v^T — — m— 7 ac 
-i/v [0 8] £ffl^5tWf2, 25tSm£H«co»tf£ 

1 0 VWMLtzk r 1 7 0 0 cd/m 2 ^*W 

[0 0 7 3 ] d5S6W 1 3 ) JEfUftiSfl 3 £ Itf^fe 
[0 4] 1*14 £ LTi^4£>(4)£, «^=-«ii£JB 

5 £ ir{h#ft [ii] zm^zexftY*. m&&i7 tm 

1 0 VH1JnLfc£ 2 2 0 0 c d/ra 2 ^ 

[0 0 7 4 ] (SSJfe«T.j i 4 ) jE?Hfti£« 3 £ Ltf^ft 
[0 5] *, **JB4 £ Lri^(6)^ t «^-lftiSJB 
5 t Ltft*» [12] tffl^seWtt, IM'I7 £^ 

ift^£E£r 1 0 Vft\J)UVfz.t ^5, 4 0 0 0 c d/m 2 <7) 

[ 0 0 7 5 ] (g»|15) ^WJl 5izm^1tm*<D 

±lc ITOS:7/^^y y^^otV- h««td«2 0 

3tS4^LTN, N' - v>y ^^/U-N-N- (1 
-t7f/^) -1, 1' - \fy ^ J^/iO -4, 4' -S? 
7^ [03] kit&Vo (3) 4:1 : 1 OOltfcfcT* 

flUSISiLtft** [0 9] £g£^;fffi(CT5 0 

^ili5E«ffiS:l oyefljDLfcir?>, 8 0 0 cd/m 2 

[0 0 7 6 ] (&mm 1 6 ) i£&%Q ( 3 ) <ntt-h K> \Z.it 
(6) tffl^SMtt, 3E«t«2 l 4:IB*o»ffS: 

*t^#«e LS^«rf^9*ufco ^s^asesm* 1 

0 VRl2J0Lfc£ d 5* 2 0 0 0 c d/m 2 <D&%fr%h 

[0077] (mmmu) xj^wrx ±\z i to^ 
y y^iaoTv"- hfist^ 2 o o/ntcfc* 

J:5f-fi!«L, »«2&Lfc e ^-blc^te (6) t 
N, N' - rn—ZU — N — N — t*^ ( I — 1- 7 /I*) 
-1, 1* -e7xn/U) -4, 4' -v^T^V [0 
3] 4r^/Htr-l ; 1 0<7)Ii|^T*^ft5^nn*/bA' 
fiSMSrffl^fc^ t'yn- h£Hc£ 9 4 0 n meo$g5t/I 4 
£fl0j«L7t. [10] ^^Tl^iift 
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6 t LT^^^^jU-«-&&«rSf^jR»ffi«Cj; "9 2 0 
0 nmMltSlE L*^4rf¥KLfc. z\<D$t*\Zi& 
«tt£ES:l 0 VBlJPUfcfcw^, 9 0 0 cd/m 2 ^ 

[0 0 7 8 ] (SHEW 18) HlfiWl 8^fflt^3R^-0 
Srffi«ift4rl2 3i^-fo ^tt»ffi2/:iE*tlftj£S 3/ 
#3teJ!4/tt«6 fc J: !3fl|jS§ixT<^5o ^7^ISi 
_btC ITO^^^U y^taot^- h»Sta*2 0 
Q/DKftSJ: 5Kfi!JISU »*2iLfc. ^cD_htclE 
7<? TLiftisJS 3 £ LTN, N * - v>7 ^ -yu-N-N - fc** 
(l-t7fM -1, 1' -t'7x-/L^) -4, 4' 

-^r^y [03] ^S^IffelcrsonmMi 
fco 4 £ lt^* [ii] tit&m 

(4) ^20 ; 1 <7>fi*ttr*^*SS#U7t««: 5 0 

4t 2 0 0 nmfairEL^^fiLt. :W 
(CilliSKttjE*: 1 0 V9IS0L^tl5, 1 4 0 0 cd/m 

[ 0 0 7 9 ] (HJEff'J 1 9 ) « JtJi 4 £ Lt{^^ [ 1 
20 1] (6) ^20 : 1 <DMJ*rK2#JK* 

1 0 VS^DLfc^ 2 0 0 0 c d/m 2 (75^3fe 

[0 0 8 0] (XK9J2 0) lEJUfii^S 3 LTN, 

n ' ~ v>y x^;u-n, n' -try {3 - ^ ^)^y ^ — 

/l') - [1, 1' -tf^x-zi/l -4, 4' -v>T;y 
[0 2] 3§3feJS4 4: irib^fe [13] tit^m 
(6) ^20: loaifckr^fflft^UTfPKLfc 

EL»f^8U, ^^^-^(cas^a^ 1 0 VH1JD 

1 8 0 0 cd/ra 2 (7)i7t^#(bilto 
[0 0 8 1 ] 2 1 ) lEIim&m 3 i: LT-fb^^ 

(5) M4iLT^ft [13] 4r^^5J£i^ 

7t 0 r<o*^-^iE8e«JESr l 0 v^Dlfci r?>, 5 0 
0 c d/m 2 <Dm%:fr'&htlfz 0 

[0082] {-mmm 2 2 ) jE?nfti»JB 3 ^ lt^« 

(6) Srffli/^&^H*, I6JSW2 1 tra«co»ff«rfT^^ 
^ ^«E L3g^-^^SiUfco ^c^^^tCia^^jE^ 1 0 V 

pH^JD L/i^ 7 0 0 cd/m 2 CO^W#bnfcc 

[0083] ciijtw 2 3 ) m^w&m 5 1 uta^* 

(2) ^?fe^4 i: It [11] ^ffl^^^^ 

tt, **«7^B«<D»ff«rm^#«EL*-T-*:^«L 

tz a z<nm^-iz\gffim 1 &$:i 0 veniDLfct 70 

c d/m 2 <DS§*;dq#fb*x/c 0 
[0 0 8 4] 

(1) r^jns^/^y 
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[Hi ] *«W^«S*«EL*-^<7>-ffiJ(7D«ffEia-C?fc 1 Sffi 

5 C 2 
[El 2] *3SSH(c«£*r«E L^co-ffiJ^BfEElT-fc 3 iETLIftiSJB 

[13] ^JgW^S^WELSlS^O-flfiJ^Bfffiia-C* 5 flrHftjiSJi 

5 C 6 »«g 

[04] *«K^«5^"«EL*^^-CTwWfffiBit?fc 
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[H 2 ] 



[03] 



